Gas Laws

Volume, Pressure, Temperature: a look at these conditions




Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume:




Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

Temperature:



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

Temperature:

a measure of the

P PG A e 5 R T T 0, IR SRR 3 W e S 2 Ch s gt R AR e R £ S Rhe Yol or o S ke B L SR g v_‘\"..‘ A ‘4'f g n‘: 3 '.,;‘ X ]':w\ 25 » Ca LI Tl M g u‘t"“‘\ AR A ot & ‘¢".‘.\,- R ","‘\"'-a' R o 2 ._‘_ft.‘,i‘,."‘ b, ,?.
2 Ll ) T d V) 3 Jan R ¢ W 4T (L7 % sa s A A i L 5 rRGE W X > Wi “ '3 " Al - + 4l
- T ANVE=RY A0~ eyvyanr (2Nl o\, PR o S0 A U v S A S -y Ve Y o & RSk B = Ly T > “ N b = 3 : AF Ry v
i *;{‘ 1B\ Aw] (¥ g By =i IR L ooy € O o] P| A S| B30 ) AU S e e 2 "‘-"0,”;'. L g TN Aol PP oy SN b Yo Pl o L AL Sl S R G L B O
4 g ; T ¥ » Pl n _ y . | e » 4
% X > < o



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

g 3915

s

Temperature: drs.

a measure of the
average kinetic energy
of a substance



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

g 3915

s

Temperature: drs.

a measure of the
average kinetic energy
of a substance



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

g 3915

s

Temperature: drs.

a measure of the
average kinetic energy
of a substance


http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

g 3915

s

Temperature: dirasx

a measure of the
average kinetic energy
of a substance

 Human body
temperaturd

absolute

0 K
-273 C



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

g 3915

- RAEAS

Temperature: dirasx

a measure of the
average kinetic energy
of a substance

 Human body
temperaturd

absolute
no particle motion Zeko i=
no particle energy 0 K

-273 C



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

Gas Laws

Volume, Pressure, Temperature: a look at these conditions

Volume: the amount of space gas particles occupy.
Why can gases be easily compressed!?

g 3915

- RAEAS

Temperature: L5
: Only the Kelvin

Scale is directly
proportional to
i kinetic energy.

' temperaturd

a measure of the
average kinetic energy
of a substance

absolute
no particle motion ZeEO =
no particle energy 0 K

-273 C



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

pressure.

the WEIGHT of the air

or...
the FORCE of air particles on a surface




pressure.

the WEIGHT of the air

or...
the FORCE of air particles on a surface



http://psdweb.parklandsd.org/phsweb/portalphs.htm
http://psdweb.parklandsd.org/phsweb/portalphs.htm

Collisions with container walls create
a force, or pressure.




Collisions with container walls create
a force, or pressure.

E \ What happens when volume is decreased!?

2L




Collisions with container walls create
a force, or pressure.

What happens when volume is decreased!?

Decreasing the volume increases the
number and force of collisions, thus
increasing the pressure.




Collisions with container walls create
a force, or pressure.

E \ What happens when volume is decreased!?

/« Decreasing the volume increases the
\ number and force of collisions, thus

increasing the pressure.

VOLUME AFFECTS GAS PRESSURE!













What factor here is
affecting air pressure?




What factor here is

@
i a affecting air pressure!
®o HIGHEST® o
TR I THE AMOUNT OF GAS
> 4 (# OF PARTICLES)




How does temperature affect gas pressure?




How does temperature affect gas pressure?

low temperature = low kinetic energy
= low number of collisions

= LOW PRESSURE




How does temperature affect gas pressure?

low temperature = low kinetic energy
= low number of collisions

= LOW PRESSURE

high temperature = high kinetic energy
= high number of collisions

= HIGH PRESSURE




SUMMARY: WVhat factors affect gas pressure!?



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

SUMMARY: WVhat factors affect gas pressure!?

volume



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

SUMMARY: WVhat factors affect gas pressure!?

volume

amount of gas



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

SUMMARY: WVhat factors affect gas pressure!?

volume

amount of gas

temperature



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are volume and pressure in a gas related!?



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

ow are volume and pressure in a gas related?

Increase pressure



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

ow are volume and pressure in a gas related?

Increase pressure ==



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are volume and pressure in a gas related!?

Increase pressure ==

decrease volume



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are volume and pressure in a gas related!?

Increase pressure ==

decrease volume

PRESSURE VS. VOLUME



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are volume and pressure in a gas related!?

Increase pressure ==

decrease volume

PRESSURE VS. VOLUME

3.
&t

inverse relation

h .
A e A e s
RS AN

Ak W)

- : ! %
L, 4‘> ? ’; o b L S g g‘._}s‘
e / ’ i Vo o il AN - o

AR
ENGY,



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are volume and pressure in a gas related!?

Increase pressure ==

decrease volume

PRESSURE VS. VOLUME

(inverse relatlonshlp

30
4— 2. " . »3

ST *, g e A , S, .__» /.4’ u , . .‘. : 1, *C

TP -"".-.-_ " .<-:-‘.' S A S s e 2EA =8 '? .’4'-" ?‘", 2 "_" \'l-«: P S


http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are volume and pressure in a gas related!?

Increase pressure ==

decrease volume

PRESSURE VS. VOLUME

BOYL W

v‘ u\rv '-""$V<_;‘ o


http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are temperature and pressure in a gas related?

PRESSURE vs. TEMPERATURE

y = 0.0024x +
0.0469

R? = 0.9945




How are temperature and pressure in a gas related?

Ia T -

Increase temperature...

PRESSURE vs. TEMPERATURE

y = 0.0024x +
0.0469

R? = 0.9945




How are temperature and pressure in a gas related?

Ia T -

Increase temperature...

increase pressure!

PRESSURE vs. TEMPERATURE

y = 0.0024x +
0.0469

R? = 0.9945




How are temperature and pressure in a gas related?

Increase temperature...

increase pressure!

PRESSURE vs. TEMPERATURE

= 0.0024x +
0.0469

R? = 0.9945




How are temperature and pressure in a gas related?

-

Law

Increase temperature...

increase pressure!

SSURE (kPa)

PRESSURE vs. TEMPERATURE

= 0.0024x +
0.0469 -

2 = 0.9945




How are temperature and pressure in a gas related?

Law

ESSURE (kPa)

._k.
"

Increase temperature...

increase pressure!

O

iy R R ¥ T Sy ML A o 14 ) St Mot i L i e
o L R 7 L N O e T N ARl kY e LS T 4
AT ST §J(' '» YV i ‘ At "" .s-"f S | 3 : Vo A
B i AN L IR B e st R T B S e SRR e R b
: L

PRESSURE vs. TEMPERATURE

y = 0.0024x +
0.0469 >

2 = 0.9945




How are temperature and pressure in a gas related?

Law

ESSURE (kPa)

._k.
"

Increase temperature...

increase pressure!

O

iy R R ¥ T Sy ML A o 14 ) St Mot i L i e
o L R 7 L N O e T N ARl kY e LS T 4
AT ST §J(' '» YV i ‘ At "" .s-"f S | 3 : Vo A
B i AN L IR B e st R T B S e SRR e R b
: L

PRESSURE vs. TEMPERATURE

y = 0.0024x +
0.0469 >

2 = 0.9945



http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm
http://intro.chem.okstate.edu/1314F00/Laboratory/GLP.htm

How are temperature and volume in a gas related!?




How are temperature and volume in a gas related!?

decrease temperature...




How are temperature and volume in a gas related!?

decrease temperature...

decrease volume




How are temperature and volume in a gas related!?

VOLUME VS. TEMPERATURE

decrease temperature...

decrease volume

TEMPERATURE (K)




How are temperature and volume in a gas related!?

VOLUME VS. TEMPERATURE

direct decrease temperature...

relationshi
P decrease volume

TEMPERATURE (K)

.vw‘1 X

Bl v 10

SO MESUE)Saiad: S AT st S Ak e A
AN T Al L ( 4),.__;} i A i R T g bt I o e T 0
A e it S AN S e " A R % 3 oS
I53 L, . "-'.“-""""‘ -_.'.' L e At 4 s oty B '\’\b o » LA -

-
7 3n s it
- -"',A'c- % ‘..E” E




How are temperature and volume in a gas related!?

VOLUME VS. TEMPERATURE

direct decrease temperature...
relationship

decrease volume

TEMPERATURE (K)

VOLUME (L) G e s st S SR ATRARE R ST AR S B e B S IR ¥
‘ : S Vo LB e W S Ry T e L T g ¢ L R e
ki ‘; :‘ 4 ‘35 -:' it "‘-%"y‘:& e R A N ok TR b ST YRR CEA A A Ttk
PSRy * "’ o 5 "' AT R R A TR S e S iSSP L S G ra R < s AL 1 s o
Y. 15 e Pt L ¥ ®




How are temperature and volume in a gas related!?

VOLUME VS. TEMPERATURE

direct decrease temperature...
relationship

decrease volume

TEMPERATURE (K)

R AR S ‘.‘\\» rhele
S e Ay




